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Description 

It has been found recently that {6R,S)-5,6,7,8-tetrahydro-L-b!opteriri and 7,8-dihydro-L-biopterin can be 
successfully used for a treatment of patients with a typical phenyl ketonurea (hereinafter referred to as PKU) 
5 or with dihydropterin-reductase deficiency [A. B. Schircl<s, M. Viscontini and J. Schaub, Lancet, 1979, 131; 
H.-Ch. Curtius, A. Niederwieser, M. Viscontini, A. Otten, J. Schaub, S. Scheibenreiter and H. Schmidt, Clin. 
Chim. Acta. 93. 251 (1979)). 

Though both compounds can conduct an enzymatic hydroxylation of L-tryptophane and L-tyrosine to 
5-hydroxytryptophane and DOPA, respectively. In the brain, they have difficulties to cross the blood brain 
10 barrier. Therefore neurotransmitter precursors must be given with those compounds during the treatment 
of both deficiency-diseases. From US— A— 3,505,329 it is known to prepare biopterin via 5-deoxy-L- 
arabinose as an intermediate and from CH— A— 500,999 it is known to prepare neopterin and monopterin 
starting from a sugar hydrazone. 

The present invention has been completed on the basis of the fact that lipophite substances can more 
IS readily cross the brain barrier than compounds which possess a greater polarity as (6R,S)-tetrahydro-L- 
biopterin with its amphoteric nucleus and its free sugar chain. 

An object of the present invention is to provide a process for preparing 1',2'-diacyl-(6R,S)-5,6,7,8- 
tetrahydro-L-biopterin having a low polarity and the same effect as (6R,S)-5,6,7,8-tetrahydro-L-biopterin in 
treatment of atypical PKU and dihydropterin-reductase deficiency without neurotransmitter precursors. 
20 In accordance with the present invention, there is provided a process for preparing a 1',2'-diacyl-L- 
biopterin having the general formula (II): 

H H 

O I I 

C - C - CHg 



30 

wherein R^ and R* are the same or different and each is an acyl group, by converting L-rhamnose to an acyl 
derivative of 5-deoxy-L-arabinose-phenylhydrazone through a 1,1-dialkylsulfonyl-L-rhamnose, reacting the 
obtained acyl derivative with 2,4,5-triamino-6-hydroxy-pyrimidine and then oxidizing the product with an 
oxidizing agent, which is characterised in that the reactions from the 1,1-dialkylsulfonyl-L-rhamnose to the 
35 1',2'-diacyl-L-biopterin are carried out without isolating the intermediate products. 

Furthermore, there is provided a process for preparing a 1',2'-diacyl-(6R,S)-5,6,7,8-tetrahydro-L- 
biopterin having the general formula (1): 



9 H - 
H 



C - CI-I3 



wherein R' and are identified as above which comprises converting L-rhamnose to an acyl derivative of 
5-deoxy-L-arabinose-phenylhydrazone through a 1,1-dialkylsulfonyl-L-rhamnose, reacting the obtained 
I acyl derivative with 2,4,5-triamino-6-hydroxypyrimidine and then oxidizing with an oxidizing agent to 
obtain a 1',2'-diacyl-L-biopterin having the general formula (11): 



O I I 

k Ll J °" °" 



wherein R^ and R^ are as defined above, which is characterised in that the reactions from the 1,1- 
dialkylsulfonyl-L-rhamnose to the 1',2'-diacyl-L-biopterin are carried out without isolating the intermediate 
products and that the 1 ',2'-diacyl-L-biopterin is catalytically hydrogenated in a solvent in the presence of a 
65 hydrogenation catalyst. 
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HN jT^Y'oH OH 



C - C - CH3 

I 1 (tl') 



. .1- u H 



formula (I'): 




26 . R deoxv-L-arabinose-phenylhydrazone 

„ Sf^S formula (U|; H H 

, * i< 0' Hiacvl-L-biopterin without 
..fined above, and deacylating the ^"Ji^Z,35nyl-L-rhamnose to the 
wherein and are as ^^^"^5° ^c^^ 

dihydl^pterreductase deficiency and can readily ,3c_MMR-spectrum chart of- 

Thfi acvi qroup has preteraoiy 1 , d3co— wherein R is "'"^"ry " __i„s of the hydrocarbon 




general formula 

of the compound of the genera. , ^ 




55 L-rhamnose. 
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Examples. 

Example 1 



Example i 

time to time, the Precipitate of diethYlsiMTony ^^^^ p^ethanol. '^^^^^/.Jgngried in vacuo at40°C.The 

residue was washed two o ^ree tim t^e '^e ^gs allowed to stand 

dissolved in 35 mi of Py"*'?^,';!^ aSS completely, the J ^fter 200 ml of methanol 

bSric anhydride were slowlY add^d. After y^^^ ^^-^P^^^^^^f 'Sre for IO-V5 hours (overnight . A 
20 in the ice-bath for 10 tri.r^ ^"'IJf " was kept at room temperature for iij- ^, 
were added to the ^o'^^'O^ ,^,to„rte Na.S,0,) and 12.5 g of sod.um acetate 3H.u 
rCution of 1.0 g of oVe hf^^^^^^^ mixture was closed 

water, and a suspension ^.Q g oj J „ fidme solution. The wn°'e ^, ,^ ^rown solution. In he 
were ihen added successively tother^^^^^^^^ ^J^^ '""^"^foxTd^ied by adding 25 g of iodine 

,5 under nitrogen and st.rred a 35^0 ^^^^^^^ •^^rr^rwaTremoS with'sodium 

resulting solution the obta.n^a .^^.^^^ ,f any, was remov ^^^^^^ oxidation of the 

dissolved in 300 ml of meth^"°' . " ^^^^^.^^ ^gs added '""^ine precipitate was obtained, 

excess was present, a ^m^' .^"^S^'JV °\he oxidation a fine brown ^rystaH'ne pre P ^^^^^^^^ T^e 

Srahydrobiopterin derivative^ During th ^^^^^^^^3^^^ to 50 n^' ^JC"° .^^ ^,^3^. The residue was 
30 The resulting o><'^'^^^ '"'K °ater. 40 ml of cold ethanol f'"^'^ ^ JJred while heating, 
insoluble fraction was washe^ w^h w ter^^^.^^ .TtiooteTwar obSd in the filtrate. It was 

iH_NMR-spectrurn analysjs J?^ P,P^_ch3)); 2.30-1.8 (m, 2xH,C-tCH,)), 



0 acidic solution. ). (90 MHz, in DCD (^U^j^; l^BB (d, H3-C o')): 1-33 (t 

H^o! H::ST2'm STe fmSc-K.-CH3)); 2.30-1.8 (m, 2xH,C-(CH,)), 

"'"iSmai analysis for C.H„NsOs ^^3 ^3 
,5 Calc.{%): C 54.11. Hb.n. g 
" Found (%): C 54.09. H 6.99, 

suspension was obtained. It became obtained after 5 "O"^- g solution of 1 ml of 

The Obtained r,2 ■d,butvn.M6B.SI . ,. ,„_„„R,p,«,„,n analytis »e •< 

.-eBH-^aS^"— ^^^^ 
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(6R)-5',6',7'.8'-tetrahydro.L-bioptenn and 1 .2 d. tyrv 
proportion of about 1:1. 

Example 2 

.A) one pot synthesis of i;^'-d;acetj.-L-^^^^^^^^^ 

' A su'spension of 14 g 42.1 T^^^ltSon reached 9 to 10. After Jo^^^^^^^^^^^^ ^ried in vacuo at 
NH4OH while stirring until the pH of th^^^^^^ 

time to time, the precipitate o^,'^'®;*^^'^"" m^^^ absolute methanol. After adding o g 3^40=0. The 

Vrrkidue was dissolved m 80 ml °^ a^ ^^ ^^^.,^,3 ^as 

,0 Jheny^hydrazine. the solution was ke^ ^, ^^^^ '''"fj^olSof ol*'C35mlof acetic 

ZZe was washed two or ^^ree^^^^^^^^ ^„„,ed to ^^."n mtrtu eC to stand in the 

dissolved m 35 ml of PY"J'"//"ie7adding completely, the "^ea^'on m ^ Tfter jOO ^^t^anol were 
anhydride were ^iowly added- ^ft^^^^ temperature for ^^^^^^^L (overnight). A solution 

ice-bath for 10 mm ^^'^J'^tnlutrn was kept at room temperature for ICH-is ^^^^^^^^ ^ 

,s added to the solution je s^^^^^^^^^^^ ^, of water were then 

of 1.0 g of sodium d.th.on te (Na2=^^^^^^^^ mixture was closed under 

a suspension of 12.0 g of 6-^70^0^.,/:;^ solution. The whole reaction ^^^^^.^^ ,^ 

added successively to themethanol/pyr.d .^^ homogeneous redd.s, d . 

nitrogen and stirred at 35-^0 C fo 2^^^ '^''^rremJS with ^odium^hiosulfate. f no 

20 resulting solution he obtained tetra y^^^^ .^^.^^^ ,^ ""^HriTd in oX to complete the oxidation of the 
dissolved in 300 ml of n^ethanoi. ^gs added °2 " obtained, 

excess was present, a smal quant ty oi, ^j^g ^rown crystalline pre p 

Srahydrobiopterin derivative 

proportion of about 1:1. 

Example 3 

,0 A) one pot synthesis of L-biopterm diethyisulfonyUl^rhamnose m 

A suspension of 1* 9 14Z.i mm ^ ^^^^^^^ 9 ^ iq. After ^, ^gs dried in vacuo at 

NH.OH while stirring untn the pHon^^^^ p^re 

the ice-bath for 0 mm and then t was p ^^^^ temperature for 1(^15 no ^^^^^^^^ ^ 

so added to the solution, the solution was P^^^ ^^^^ S?n 500 m' - " 

sHiSHi— ^^^^^^^^^^^^^ - ''^ = '"^'"^ 



' -'°^^rtKSs^^ , ..thanol And then, without 

vacuo (0.0133 mbar) at 




1. A process for preparing 



a v,2'-diacYl-L-biopterin having 



the general formula (II): 
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. ■ Ri andR^arethesameordifferantandeachisanacyi^^^^^^^^^ 



general formula (I): 



O H ^ 



H H 

C - C - CH3 

1 1 I 2 
OR^ OR^ 



e obtained V,2'-diacYi-L-biopterin is 



^ .Here. and are .defined in Cai. 1. characterised in tbattbe c 
catalytically hydrogenated ,3^^ in that the alicyl group of said 1.1-dlallcyisu. 

6.Theprocessofcla.m5,charactens dlalkvlsulfonyl-L-rhamnose is 

the methyl group. characterised in that the alkyi group of sa.d 1,1-dialky.su.TO 

,0 7. The process of cla.m 5, charactens compound of formula 

the ethyl group. characterised in that said solvent does not dissolve the comp 



11 ^ U — >^ 

'if J OH OH 



50 Characterised in that the resultant 



H hi 



H 



65 
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PatentansprQche D.,3^,.u-b.opterins der aUgemeinen Formel («): 

1.VerfahrenzurHerstellungeines1.2-D.acylL 



T T 



bedeuten durch Umwandlung 
derailgemeinenFormeUU „ h 



8. Verfahren nach Anspr"^^^^ der Fo_rmel ( ) lost ^^^^^ 



rhamnose die ch 5, dadurch 96^""^"'" 71;. 

9. Verfahren nach Anspruc. ^ ^ 

,■ „„d,"va..O,ac.L.b,cp»H„d..C..a«--l««'V«sc.M^e. 
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H H 

'° ro.iDeacvle par transformation du 

20 3. Le precede de la revendication i, ca riiaiwisulfonyl-L-rhamnose est le 

6 Le proced6 de la revend cation s, i mialkylsulfony'-'- 



C-0-CH3 



50 ™ 

r6pondant&laformuler: ^ 
55 I 1 

60 
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